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1.0 Background

The purpose of the Kelsey Creek Watershed Assessment is to collect and
integrate information on past and present watershed conditions and
management. The assessment is intended as a tool to educate landowners on
watershed conditions and management needs. As the first effort to compile
available information on the watershed, the assessment helps identify data
gaps and future needs for information to understand watershed processes. It
also provides a basis for watershed planning and identification of necessary
watershed restoration and management projects.

1.1 History of the Big Valley Watershed Council
The Kelsey Creek Watershed Assessment is a document of the Big Valley
Watershed Council. Kelsey Creek is the largest creek entering Big Valley.
Other large creeks include Cole Creek, Adobe Creek, and Highland Springs
Creek.

In early 2001, several community members requested assistance from the East
Lake and West Lake Resource Conservation Districts (RCDs) on the
formation of a watershed group for the Big Valley area. The RCD Directors
agreed to help their constituents and held a series of meetings and tours in the
watershed. The RCD’s Watershed Coordinator and U.C. Cooperative
Extension’s Forest Advisor gave a presentation before an audience of
approximately 60 stakeholders explaining the Coordinated Resource
Management and Planning (CRMP) process and the value of working together
as a planning/watershed group. From the initial meeting, a watershed tour
was arranged for the group by the RCDs and Lake County Public Works
Department (LCPWD). Thirty-five people joined the tour to visit ten sites in
the Big Valley area, encompassing Adobe Creek, Cole Creek, and Kelsey
Creek. Attendees learned of many issues in the Big Valley area including:
erosion, flooding, sedimentation, fuel loading, illegal dumping, and non-
native invasive weeds.

On May 22, 2001, landowners and stakeholders signed a Memorandum of
Understanding to form the Big Valley CRMP, later to become the Big Valley
Watershed Council. The group created a mission statement, identified and
prioritized their issues and concerns, and sought aid in creating projects. The
first item that was addressed was illegal dumping along the streambanks of
Kelsey Creek. The group organized their first annual cleanup in 2001, with the
assistance of West Lake RCD (WLRCD) and LCPWD.

Kelsey Creek Watershed Assessment
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The second item the group addressed was the need for a watershed assessment
(inventory of current conditions) to document issues in the watershed. On
February 4, 2002, WLRCD presented the local Lakeport Partnership Office of
the Natural Resources Conservation Service (NRCS) with a formal request to
help the group conduct an assessment. The Area Conservationist assigned the
(then) State Office “Stream Team” to work with the group to develop an
assessment.

A series of meetings and tours were held with Stream Team members
gathering information and assembling data and photographs in the watershed.
One of the most prominent issues brought to light was the fuel loading of the
upper watershed. A catastrophic wildfire would have devastating effects on
the lower watershed and Clear Lake. Group members divided the watershed
into four sections and each group gathered additional information and
documented their information into different formats, resulting in the need to
assemble the data into a usable document/report.

In 2006, the West Lake RCD Watershed Coordinator was successful in
obtaining a CALFED Watershed Subcommittee Prop 50 grant, administered
by the State of California Department of Water Resources, to complete this
assessment. As a result of these activities, this Kelsey Creek Watershed
Assessment has been created.

Figure 1.1. Aquatic education on Kelsey Creek.
Photo by Greg Dills.

Kelsey Creek is the third largest tributary to Clear Lake, and during the
evolution of the watershed group, the State of California, State Water





4

2.0 Watershed Description

The Kelsey Creek Watershed is located in the Northern California Coast
Ranges about 80 miles north of San Francisco. The watershed lies almost
entirely within the boundaries of Lake County, and immediately to the south
lies Sonoma County (Plate 1). The Kelsey Creek Watershed ranges from the
summit of Cobb Mountain covered with pine and fir forests at 4,722 feet
elevation, to the level farm lands of Big Valley along the shore of Clear Lake,
1,318 feet elevation (Plate 2).

Kelsey Creek is the third largest tributary to Clear Lake, entering the lake
along the southern side of the Upper Arm (Plate 3). Kelsey Creek contributes
approximately 16% of the streamflow into Clear Lake. With an area of
28,614 acres, or 44.7 square miles, the Kelsey Creek Watershed occupies
about 10% of the entire Clear Lake Watershed (Richerson et al. 1994).
Because the Kelsey Creek Watershed boundary occupies a narrow corridor
through Big Valley, for purposes of this assessment, an expanded area of
interest between Cole Creek and McGaugh Slough in Big Valley is included,
giving a total area of 34,692 acres (Figure 1.2). Clear Lake is unusual for its
size, abundant fisheries and wildlife, and age. Not only is Clear Lake the
largest natural lake located entirely in California, it has apparently existed as a
shallow lake for at least 480,000 years without filling in. Due to local faulting,
the lake basin has shifted downward at approximately the same rate that
sediment fills it. Clear Lake is not especially clear as its name implies, but
has been a eutrophic, or algae and plant rich lake, for most of its history (Sims
et al. 1988). This abundant growth in turn feeds large fish and wildlife
populations. Clear Lake drains to the east via Cache Creek into the
Sacramento River.
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Figure 1.2 Kelsey Creek Watershed boundary and
additional area of interest.

At the lower end of the Kelsey Creek Watershed, wetlands are found along the
shores of Clear Lake, and remnants of valley oak woodlands that may once
have covered most of Big Valley are found along watercourses and near the
shores of the lake. Most of Big Valley has been converted to agricultural and
urban uses. Deep alluvial soils support pears, wine grapes, hay, and pasture
land. The town of Kelseyville, the largest community in the watershed, is
located on the eastern side of Big Valley.

As the land rises to the south of Big Valley, blue oak woodlands, grey pines,
and annual grasslands predominate. By approximately 2,000 feet elevation,
chaparral becomes the dominant vegetation. Scattered areas of coastal oak
woodlands occur along higher ridges. At the upper end of the watershed, in
soils formed on volcanic materials, conifer forests and mixed hardwood-
conifer forests are found. Resort and residential communities in the Cobb
area are set in these forested surroundings.
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Figure 2.1. Big Valley Watershed Council members Robert Stark
and Bill Stockton tour Kelsey Creek in a meadow near Bottle
Rock Rd. Cobb Mountain in background. Photo by Kevin Ingram.

3.0 Watershed History

At the time of European contact, Native Americans had been living in the
vicinity of Clear Lake for at least 10,000 years, and they lived in balance with
their environment. The arrival of Europeans was devastating for native
peoples who were decimated by new diseases, forcibly relocated and forced to
work for Europeans, and severely punished or killed for lack of cooperation.
The history of interactions among Native Americans, the Spanish, Mexicans,
U.S. citizens, and other European settlers is long and complex and is beyond
the scope of this assessment. This section will focus on ways in which people
made use of watershed resources and the changes that occurred due to human
activities.

Nevertheless, because a deplorable incident involving American settlers and
United States government actions toward Native Americans began in the
Kelsey Creek Watershed, it is mentioned here, and a longer account is
included in Appendix A. Brothers Andrew and Benjamin Kelsey and Charles
Stone were living across from the current site of the town of Kelseyville and
raising horses and cattle with the help of local Native Americans. “These
Americans…adopted the most brutal and repressive measures, starving,
beating and murdering their Indian workmen” (Cook, 1943, quoted Dillon,
B.D. 1995). In 1849, at a time when Benjamin Kelsey was away, the Native
Americans killed the two other Americans. This led to an expedition by U.S.
Army forces and the massacre of a large group of Indians on what is now
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called Bloody Island near the town of Upper Lake. This group probably had
nothing to do with the Stone and Kelsey murders (Dillon, B.D., 1995).

At the time of European contact, the Kelsey Creek Watershed was unusual
because there were as many as five different Native American groups in the
area (Dillon, B.D. 1995, McLendon, S. and M.J. Lowy 1978). The Eastern
Pomo lived around the northern and western sides of Clear Lake in several
communities. Two villages, one called Kulanapo in Big Valley near the
current location of Lakeport, and one called Habenapo near the current
location of Kelseyville, had territories from the lakeshore southward into the
foothills and mountains, and according to Dillon (1995) “it is probable that the
entire Kelsey Creek drainage was considered to be Habenapo territory.”

The Wappo inhabited a territory south of Cobb Mountain that included the
present location of Middletown and much of the Napa Valley. The Northern
Wappo, from the area around Middletown, also had a presence along the shore
of Clear Lake to the north and west of Mt. Konocti, probably at least partly
within the Kelsey Creek Watershed. Here they had “access to two of the
richest resources in Northern California; the Clear Lake fishing and waterfowl
hunting grounds, and the Konocti obsidian” (Dillon, B.D. 1995). There is
some dispute as to whether the Wappo were permanent or seasonal residents
in the area. It is probable; however, that Indian foot trails across what is now
Boggs Mountain Demonstration State Forest were used by the Wappo.

Other tribes with nearby territories who possibly used the Kelsey Creek
Watershed include the Southeastern Pomo, whose permanent settlements were
on islands in the Oaks and Lower arms of Clear Lake, the Lake Miwok,
whose territory extended to the southernmost point of Clear Lake, and the
Patwin, whose territory may have been within a few miles of the upper Kelsey
Creek Watershed (Dillon, B.D. 1995).

McLendon and Lowy’s description of the way of life for the Eastern and
Southeastern Pomo around Clear Lake gives an idea of Native American
resource use. Both groups used tules, rushes growing around the lake, to build
boats and houses and make clothing. While fish from the lake were available
year round, fishing activities were concentrated on the spring spawning season
when vast numbers of fish filled the creeks surrounding the lake. Fish were
dried and stored to be eaten for the rest of the year and were traded with other
Native American groups. Other foods that were stored and eaten year round
included acorns to be made into bread and mush, grains, pepperwood nuts,
and buckeyes. When available, fresh meat, water fowl, fresh greens, roots,
bulbs, berries, and fruits were also consumed (McLendon, S. and M.J. Lowy
1978).

As described for the Pomo above, Native Americans made extensive use of
natural resources without apparently over-using these resources. One way
they may have actively modified their environment, however, was through the
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use of fire. Although one study of the Clear Lake area found that “Indian
burning in the Clear Lake area was on such a limited scale that it had little
effect on the vegetation cover” (Simoons, F.J. 1952), a compilation of
references on the use of fire by Native Americans lists references for all of the
tribes mentioned above (Williams, G.W. 2003). The compilation gave a
variety of reasons for which Native Americans used fire. These include
clearing ground for acorn harvest, travel, or hunting, and increasing food
availability for prey animals. Of course, accidental fire starts would have
occurred as well.

On a broad level, the Kelsey Creek Watershed at the time of European contact
looked as it does today. Some of the earliest written descriptions of the
vegetation in the Kelsey Creek Watershed describe conifer and mixed
hardwood-conifer forests at higher elevations, chaparral (brush) on hillsides at
middle elevations, and grasslands interspersed with oak trees in large, level
valleys (Simoons 1952).

At the top of the watershed: An 1890 description of timber
resources on Cobb Mountain described them as “chiefly Pinus
ponderosa but there are some firs and oaks, and some sugar
pine” (CSMB 1890, quoted Simoons 1949).

At middle elevations: Vegetation on the Mayacmas Range to
the south of Big Valley was described in 1851, “the crest of the
mountains being covered only with chamise, dwarf-oak and
mansanita bushes” (Gibbs 1851 quoted Simoons 1949).

And in Big Valley: In 1851 Big Valley was described as
“covered with abundant grass, and interspersed with groves of
superb oaks of the most varied and graceful forms, with the
lake and its green margin of tule in front” (Gibbs 1851 quoted
Simoons 1949).

Of these three landscapes, Big Valley has changed the most with almost all of
the level ground converted to agricultural use, most of the oak trees cleared,
and wetlands filled in or tules removed along portions of the lakefront.

Although the broad landscape picture remains today, changes in watershed
conditions began soon after the arrival of Europeans. Starting in the 1830s
hunters and trappers came to Lake County. In 1839 Salvador Vallejo and his
brother Juan Antonio began grazing cattle throughout a large land grant
covering the areas of Upper Lake, Bachelor, Scotts, and Big Valleys.
Settlement by American agriculturists began soon after California gained
statehood in 1850, and there were about 1,000 Americans in the area of Lake
County by the time of the 1860 census. Farmers made up the majority of the
population, and they cleared land, primarily in the valleys, to plant crops such
as grains, potatoes, grapes, and orchard crops. Lake County’s geographic
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isolation precluded large scale commercial production of these crops because
transportation to market was too difficult. Cattle and sheep production
became the major source of income during the twenty years after agricultural
settlement because the animals could be driven over the mountains to markets
(Simoons, F.J. 1952).

Livestock grazing and other activities dramatically changed the grasses found
in grasslands and oak woodlands.

“The interior grassland was probably dominated by half a
dozen species of bunchgrasses, particularly purple and nodding
needlegrasses (sp. Nasella), fescue (Festuca californica),
ryegrass (Elymus glaucus), squirrel tail (Sitanion hystrix) and
two species of melic grass (sp. Melica)…The grazing pressure
and soil-surface disturbance favored exotic annuals over the
native bunchgrasses. In addition, fire was controlled and weed
seeds were accidentally introduced. In a dramatically short
time, bunchgrass prairie was converted to an annual grassland
of European grasses and forbs” (Barbour, M.G. and Whitworth,
V. 2001).

The use of fire by settlers was probably common prior to the early 1900s.
Cattlemen and sheep herders burned brush lands to increase forage for
livestock, and hunters and campers frequently set fires (Simoons, F.J. 1952).

Timber production for local use began in 1856 when John Cobb opened the
first sawmill along Kelsey Creek in Cobb Valley. Mining for borax at Borax
Lake, north of the present day City of Clearlake, and for sulfur and mercury at
the Sulphur Bank Mine on the Oaks arm, increased demand for lumber, both
as fuel wood for reducing furnaces and timber for underground supports. Oak
was the major source of fuel wood. However, most of the timber came from
the forests in the volcanic uplands of Kelsey Creek and adjacent watersheds
(Simoons, F.J. 1952).

A history of timber production in the area of Boggs Mountain State
Demonstration Forest (BMSDF) is given by Dillon (1995), however specific
information on timber production in other areas of the Kelsey Creek
Watershed was not found for this assessment. By the turn of the century, most
of the best timber had been cut in the area of BMSDF, and the land was being
used more for livestock grazing than timber production. Following World
War II, with a tremendous demand for lumber for new construction,
remaining and re-grown timber in the entire area of BMSDF was cut over.
The state purchased the land for the state forest for the low price of $38,700 in
1949 “because it was adjudged that just about every stick of merchantable
timber over the bulk of the property had been cut; from the beginning an
important research concern at Boggs Mountain Demonstration State Forest
was the study of forest recovery from a completely cutover area” (Dillon,
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B.D. 1995). No commercial cutting was done on the forest for the next 17
years, after which small timber harvests were initiated and continue in order to
offset operating costs of the forest and further the research and teaching
component of the State Forest system. Today BMDSF is a young and even-
aged forest with predominantly 50 year old trees, however forest management
objectives are to “create an all-aged forest structure, with stands containing a
variety of age and size classes” that “will provide for a more biologically
diverse habitat than is found in the current predominantly young forest”
(CDFFP 2008).

Mineral spring resorts in Lake County became popular vacation spots for
visitors from the Central Valley and San Francisco Bay Area starting in the
1850s. Immediately to the east of the upper portion of the Kelsey Creek
Watershed were several popular hot springs resorts. The Glenbrook Resort,
located near the intersection of Kelsey Creek and Bottlerock Rd., was a stage
stop between the Bay Area and resorts to the south, and the lake and resorts to
the north. In the 1910s and 1920s, road improvements led to a string of new
resorts along the roadways (Simoons, F.J. 1952).

Beginning in the 1920s prospecting for geothermal energy resources began in
and to the south of the Kelsey Creek Watershed. The area from the upper
Kelsey Creek Watershed, and continuing south in Lake and Sonoma Counties,
is an important area for geothermal resources. The first commercially
successful geothermal plant in the area was developed in 1956, and many
more have been developed to the south of the Kelsey Creek Watershed since
(Dillon, B.D. 1995). There are currently approximately 60 active geothermal
wells located within the Kelsey Creek Watershed.

Better transportation routes also led to the success of several agricultural crops
in Lake County. The acreage of walnuts and pears both began to increase
starting in the 1900s. With only one period of decrease in the 1940s, crop
area countywide increased to almost 10,000 acres of walnuts and 8,000 acres
of pears by 1980. A significant proportion of the walnut acreage was in
unirrigated orchards on hillsides. Pears were found on level valley ground,
and while initially many were unirrigated, there was a transition to irrigation
because it led to substantially higher yields. Since 1980, there has been a
large decline in the acreage of pears and walnuts to about 2,500, and 2,800
acres respectively by 2005.

Although the first vineyards in Lake County were planted in the 1870s, there
were only 600 acres of grapes in 1910 and this dropped to 260 acres by 1970.
Beginning in the 1980s; however, winegrape acreage began to increase,
reaching 8,500 acres in 2005 (County of Lake Department of Agriculture,
various). In the Kelsey Creek Watershed, most of the acreage of grapes,
walnuts, and pears as well as hay and other minor crops is found in the level
portion of Big Valley (DWR 2001 land cover data). Water use by agriculture
is discussed in the water availability section below.


